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1
GRID PLATE

This invention relates to activation of catalyst. In an-
other aspect this invention relates to a grid plate.

A fluidized bed of finely divided solids can be ob-
tained by placing the finely divided solids on a perfo-
rated plate in a suitable chamber, having the solids sup-
ported on the perforated plate, and passing gas through
the chamber below the perforated plate up through the
perforations into the bed thereby fluidizing the solids in
the bed. Due to the physical characteristics of finely di-
vided solids, unevenness of gaseous flow through the
perforations in the plate supporting the solids allows
partial backflow of the solids into the holes of the plate
thereby causing plugging and defluidization of the bed.

High gas velocity is generally relied upon to keep the
solid particles from passing downwardly through the
openings or perforations in the grid plate. Even when
high fluidizing gas velocities are utilized it is found that,
where simple orifice openings in a grid plate are used,
the finely divided solids backflow through the orifice
openings into the fluidizing gas, further creating plug-
ging problems.

In the preparation of catalyst, for example, many
times fluidizing activation is required. The catalyst may
be formed into a shape and thereafter it may be con-
tacted with a gas, such as steam or air, for the purpose
of drying or activating. Normally, such catalysts are po-
sitioned in the form of a bed and a fluid is passed up
through the bed. Sometimes the catalysts are placed on
trays formed of screens or crossbars, wherein the trays
or screens have openings sufficiently smaller than the
particles for the purpose of retaining the particles
thereabove.

Catalyst drying and activation many times requires
high gas velocities which result in channeling through
the catalyst beds. This channeling effect results in inad-
equate contact between all catalyst particles and the
flowing fluid with certain particles being insufficiently
contacted while other particles will be overly contacted
and, as a result, the bed as a whole will be unsatisfac-
torily treated.

In order to obtain a high degree of efficiency of gas
solids mixing and to prevent backflow of solids, it is de-
sirable to inject the fluidizing gas into the finely divided
solids at reasonable gas velocities. Heretofore, fluidiz-
ing the solids by passing the fluidizing gas into the finely
divided solids through simple orifice openings even at
high velocities resulted in ineffective gas channeling
and/or plugging of the orifices. Applicant has found
that through the utilization of a grid plate having over-
lapping depressions covering an upper surface with ap-
ertures extending from the depressions through the
lower surface of said grid plate, fluidizing can be more
readily controlled without jetting or aperture plugging.

The grid plate of the present invention is usable as a
tray for the support of a catalyst material whether the
catalyst is being activated, regenerated, or being used
in the catalytic contacting of a process. According to
the invention, there is provided a grid plate having an
inverted conical configuration. The grid plate has an
axis, an axially aligned opening therethrough, a lower
surface and an upper surface, there being formed in the
upper surface a plurality of depressions, said depres-
sions having angularly disposed side walls, the side
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walls of adjacent depressions being in intersecting rela-
tionship to form a nonplanar upper surface, said de-
pressions having an aperture formed in their lower ex-
tremity, with said aperture penetrating the lower sur-
face of the grid plate.

The grid plate of this invention can be constructed of
any material which will withstand the conditions to
which the plate is subjected. Usable materials include
carbon steels and austenitic stainless steel. The grid
plate can be made of any overall dimension and can be
equipped with any number and size of apertures or air
entry ports, depending upon the permissible pressure
drop desired through the system. The grid plate can be
employed with any solid size, shape and material and
in any process requiring a fluidizing contact of solids.
The size of the apertures of the tray can be smaller or
larger than the size of the solids to be fluidized, the
larger apertures being used in those instances when
flow of the fluid is established up through the apertures
prior to the introduction of particulate solids onto the
grid plate, the solids being activated in the form of a
fluidizing bed and thereafter flowing through fluidizing
actions toward and through the axially aligned center
opening of the grid plate.

A preferred embodiment of the invention incorpo-
rates a laminated wire mesh firmly attached to the
upper surface of the grid plate. The laminated mesh
wire is defined as having a mesh size resulting from
about a 10 X 52 plain Dutch weave up to about a 24 X
110 plain Dutch weave which allows the fluidizing air
to pass through it in an infinite number of tiny streams
completely dispersed across the area of the grid plate.
This complete dispersion of the air allows fluidization
of the catalyst bed while decreasing the jetting action
of air volumes flowing through holes of a larger diame-
ter. In addition, the laminated wire mesh offers suffi-
cient resistance to provide an air pressure on the up-
streamn side of the grid plate large enough to ensure
complete air distribution even at low air velocities. The
laminated wire mesh opening size will vary from the
aforementioned range depending upon the type, shape
and size of catalyst and/or solids to be fluidized. Aper-
ture size and screen mesh size will further depend upon
the temperature and fluiding gas velocities desired, and
upon the operational requirements.

DESCRIPTION OF THE DRAWINGS

The invention will be more easily understood by re-
ferring to the attached drawings in which

FIG. 1 illustrates a top view of the apparatus of the
invention. An enlarged view of a section of FIG. 1 is il-
lustrated by FIG. 2,

FIG. 3 is a cross-sectional view taken along sectional
axis 3—3 of FIG. 1.

Referring now to FIG. 1, there is shown grid plate 1
which is of an inverted conical configuration, but can
be of varying thickness, size and surface angulation.
The grid plate 1 has a cross-sectional axis as illustrated
by 3—3 and an outer edge 3 which is of the same di-
mension as the inner dimension of the containing ves-
sel. Grid plate 1 has a nonplanar upper surface 4
formed of a series of depressions 5. The depressions 5
have apertures 6 which penetrate the grid plate 1. The
upper surface 4 has an axially aligned opening 7 which
corresponds with the apex of the inverted conical con-
figuration of grid plate 1.
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In a preferred embodiment, as illustrated by FIG. 2,
the depressions § have the apertures 6 positioned at the
apex of the depressions which have inverted conical
configurations. The cones are preferably spaced so that
their upper edges lie in intersecting relationship such
that the circle forming their base intersects with other
base-forming circles, resulting in a configuration, when
viewed from the top, projects as a series of hexagonal-
based inverted cones 8. The apertures 6 are spaced
symmetrically as defined by the angles 9 and 10 and the
equidistance therebetween as defined by intersecting
diameters 11 and 12.

FIG. 3 illustrates the inverted conical configuration
of the grid plate 1 having an angle 13 which varies up
to 45 degrees and is formed by the lower surface of the
plate 14 and the horizontal 15, which intersect at a
point of convergence 16. The point of convergence 16
also corresponds to the vertical axis of the grid plate 1.
In a preferred embodiment, the apertures 6 have axial
alignments perpendicular to the lower plate surface 14.
An optional embodiment of the invention, the lami-
nated wire mesh 17, is attached to the upper surface 4
and conforms to the inverted conical configuration
thereof.

While the depressions in the upper surface of the
plate can be of any configuration, they will be prefera-
bly of an inverted conical configuration, the angles of
the depressions being positioned at about 35° to about
55° to the surface of the plate. Preferably, the sides of
the depressions will be formed at an angle slightly in ex-
cess of the angle of repose of the solid material being
fluidized. Also, the depressions are positioned in such
adjacency that the flat area of the plate between de-
pressions is eliminated or at least minimized, through
the overlapping effect of the depressions.

The apparatus of the present invention was used for
activating a metal-containing catalyst. The plate had a
thickness of 1% inch. It was 43 inches in diameter and
its surface contained about 474 conical depressions,
each being centered about an aperture % inch in diam-
eter. The sides of the conical depressions were posi-
tioned at an angle of about 45° from the surface of the
plate. The axially aligned center opening had a diame-
ter of 1% inches and the angle formed by the lower sur-
face of the plate and the horizontal was about 5% de-
grees. A single grid plate was employed within a verti-
cal tower and fluid bed catalyst activation was accom-
plished with air at about 1,800° F and at a throughput
of about 17 SCFM per square foot of laminated wire
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mesh.

Activation was complete after 4 to 5 hours and metal
loss from the catalyst, which prior to the use of the
trays of this invention had been about 18 percent, was
about 12 percent.

What I claim is:

1. A grid plate having an inverted conical configura-
tion with an axis, an enlarged axially aligned material
discharge opening therethrough which provides a pas-
sageway for the removal of treated material from the
upper surface of said grid plate, a lower surface, an
upper surface converged conically downward to said
opening with the upper surface having a plurality of
conical depressions arranged in a triangular pattern
formed therein, said depressions having angularly dis-
posed side walls which are disposed at an angle of from
about 35° to about 55° from said upper surface of said
grid plate, the side walls of adjacent depressions being
in intersecting relationship to form a nonplanar upper
surface with the further proviso that said conical de-
pressions are spaced such that the circle forming their
base intersects with other base-forming circles, result-
ing in a configuration, when viewed from the top,
which projects as a series of hexagonal-based inverted
cones, said depressions having an aperture formed in
their lower extremity, said apertures penetrating said
lower surface of said grid.

2. A grid plate according to claim 1 wherein a lami-
nated wire mesh having a mesh size defined as ranging
from about a 10 X 52 plain Dutch weave to about a 24
X 110 plain Dutch weave is attached to the upper sur-
face in a conforming configuration of said upper sur-
face.

3. A grid plate according to claim 1 wherein the
lower surface forms an angle of up to 45° with a hori-
zontal plane, with the lower surface and the horizontal
plane having a point of convergence fixed on the axis
of the grid plate.

4. A grid plate according to claim 1 wherein the aper-
tures are formed by the projection of said angularly dis-
posed walls.

5. A grid plate according to claim 1 wherein the aper-
tures are axially aligned perpendicularly to the lower
surface of the grid plate.

6. A grid plate according to claim 1 wherein the de-
pressions and corresponding apertures are symmetri-

cally distributed.
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